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(54) Tide: BAFFLE AND REINFORCEMENT ASSEMBLY 
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(57) Abstract: A combined baffle and rdnfonnng assembly (16) is provided for use within member{12, 14) 

lo dampen acoustic transmissions through the cavity and provide reinforcemeni in a direction transverse to the longitudinal axis of 
the structural member (12. 14). The assembly (16) includes a synthetic carrier which includes an interior area, marginal rim, and an 
attachment member preferably in the form of a clip for insertion lo die corresponding bole in tbt wall of the structural member, and 
a circumscribing and continuous band of reinforcing material extending around the periphery of the carrier. The assembly ( 1 6) may 
be economically manufactured by co-injection molding or insert molding of the UiermaUy expansible material around the carrier. 
The marginal rim of the carrier may include base wall and a support Hange for receiving the thermally expansible material theieon. 
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For two-letter codes and other abbreviations, r^er to the 'Guid- 
ance Notes on Codes and Abbreviations' tgtpearing at the begin- 
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BAFFLE AND REINFORCEMENT ASSEMBLY 

Background of the Invention 
1 . Field of the Invention 

Tlie present invention concerns a baffle and reinforcement assembly 
v,tich includes a carrier and a thermally expansible material designed for positioning 
m a cavity of a structural member to provide acoustic dampening and limited structural 
reinforcement. More particularly, the carrier mounts the thermally expansible material 
around the perimeter of the carrier to permit outward expansion and engagement with 
the surrounding structural member after activation. 

2. Description of the Prior Art 

The use of thermally expansible materials as bafiles within cavities and 
to provide limited structural reinforcement has enjoyed increased popularity 
particularly in the automotive field. The expansible materials, once activated, block 
acoustic transmissions through a structural member and provide, to a greater or lesser 
extent, strucniral reinforcement to the surrounding structtiral member. Examples of the 
use of such bafHe assemblies are shown or described, for example, in U.S. Patents Nos. 
5.212.208; 5.266.133; 5.373.027; and 5.506.025. Because the relative e.xpansibility of 
the material to a great degree affecu its compressive strength, the greater the 
expansibility, the greater the acoustic perfonnance but conversely the lesser the 
compressive strength and strucniral reinforcement capability. 

However, there has developed a need for improved baffle assemblies 
which are lighter in weight, use less expansible material, and provide improved 
reinforcement to the surrounding structural member. Moreover, the particular 
configuration of the carrier and its manner of connection to the carrier may affect cost 
and ease of manufacture, the ability of the assembly to retain its shape during shipment, 
and the ability of the structural member to conform to and bond to the surrounding 
stnicttiral member after activation of the expansible material. 

Summary of the Invention 

These and other objects have largely been met by the baffle and 
reinforcement assembly of the present invention. That is to say, the baffle and 
reinforcement assembly hereof provides a relatively easy to manufacture and simple to 
install assembly which inhibits acoustic transmissions through a strucniral member, 
provides limited additional reinforcement to the surrounding structural member, and 
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effcctW), position. U« m«rUi .mer nmo« cr=«« fon»«i in die 

Structural member. 

The assembly hereof includes a carrier element which is preferably 
molded of a synthetic resin material which is resistant to melting >vhen exposed to 

elevated temperatures encountered inanovenmwhich the structural member isplaced 
and a thermally expansible material which is positioned around the periphery of the 
earner and expands to engage the surrounding structural member. An attachment 
member such as a clip, is provided on the carrier and preferably integrally molded 

therew,th.theattachmentmembersetvingtolocateandsecuretheassemblyinposition 
The earner serves not only ,o initially position the expansible material in proximity to 
the xvall of the structural member, but also to direct it outwardly toward the structural 

member andintocreasesandrecessesduring expansion, so that expansion is principally 
directed to pemiit bonding with the interior surface of the surrounding wall of the 
structural member. Tie themmlly expansible material Is preferably injection molded 
m surroundmg relationship around the earner in a sequertial molding process wherein 

the moldfirst receives the synthetic resinforthecaiTier and then theexpansiblematerial 
m successive infusions, or alternatively insert molded whereby the carrier is molded in 
a first mold and then transferred to a second mold with the expansible material molded 
therearound so that the carrier serves as a part of the second mold to provide the 
completed assembly. The carrier is preferably provided witii a surrounding marginal 
nm which, m cenain embodiments, has a base wall which supports and directs the 
expansible material outwardly, and supporting projections which retain the theraially 
expansible material thereon and provides a mechanical interconnection between the 
expansible material and the earner. 

TTie use of difFerem projections at the margin of tiie carrier present a 
plurality of different possibilities for mechanically comiecting tiae expansible material 
to die earner. These include a substantially continuous T-shaped projection around 
.which tiie expansible material may be molded, a plurality of intermittemly positioned 
circumferentially spaced projections around which the material is molded to present a 
woven comiection. and circumferentially intemiittent. alternately axially spaced 
projections which contain the expandable material therebetween. As used herein, 
"circumscribing" or "circumferentially" is not limited to circular" or arcuate shapes but 
rather to a patii around the outer margin of irregular or polygonal shapes as well. TTie 
margm may also be configured as a U or Y shaped presenting two outwardly extending 
walls which receive tiie expandable material therebetween. The expandable material is 
advantageously formed as a continuous band without interruption around the perimeter 
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ofthecamer»e„3„.tf,„„„,j,„aum»«™p„d«xpamondl«,„„dd,e«^^ 
act,v«,on. Th< cmier „d «pmi.i„. ^^^al may .Iso pro«* .ddition.1 

r=,rfor«m«,,oA.sm,c««|„.„,b.,by«„bondmgofte.:q^^^ 
vvail of the sm-nual „emb« «,d U« c<rt„ «„j ft„ toteTOm«cting the nro «ound 
substantially the e„,i„ i™„ s^ofO^vm of the structunl membw and the entir. 
penpheiy of the carrier. 

Brief Description of the Drawings 

Fig. I is a perspective view of an automobile body, illustrating various 
pillars, rails and structural members where the combined baffle and reinforcing 
assembly may be utilized; 

Fig. 2 is a perspective view of a first embodiment of the baffle and 
remforcmg assembly in accordance with the present invention; 

Fig. 3 is a perspective view of the carrier for the baffle and reinforcing 
assembly shown in Fig, 2, 

Fig. 4 is a front elevational view of the assembly of Fig, 2 shown prior 
to acuvation of the expansible material and positioned in a structural member of an 
automobile; 

Fig. 5 is a bottom view of the assembly of Fig, 2; 
Fig, 6 is a vertical cross-sectional view taken along line 6-6 of Fig. 4; 
Fig. 7 is a vertical cross-sectional view taken similar to Fig, 6 showing 
tiie assembly in a structural member after activation of tiie expansible material; 

Fig, 8 is a perspective view of a second embodiment of tiie baffle and 
reinforcing assembly of tiie present invention; 

Fig, 9 is a cross-sectional view taken along line 9-9 of Fig. 8;; 
Fig. 1 0 is a perspective view of tiie carrier of tiie embodiment of Fig. 8; 
Fig, 11 is a perspective view of a tiiird embodiment of tiie baffle and 
reinforcing assembly of tiie present invention; 

Fig. 12 is a cross-sectional view taken along line 12-12 of Fig. 11; 
Fig. 1 3 is a perspective view of tiie carrier of tiie embodiment of Fig. 1 1 ; 
Fig. 1 4a is a fragmentary cross-sectional view of tiie margin of a fourth 
alternative embodiment of tiie assembly hereof; 

Fig. 1 4b is a fragmentary cross-sectional view of tiie margin of a fifth 
alternative embodiment of tiie assembly hereof; 

Fig. 14c is a fragmentary cross-sectional view of tiie margin of a sixtii 
alternative embodiment of tiie assembly hereof; 
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altemativee In" '''^'^"'"'"^"°^^-^"^°"^'^«^ofthe margin of a seventh 
alternative embodimeni of the assembly hereof; 

Fig 14e is a fragmentan' cross-sectional view of the margin of a eighth 
alternative embodiment ofthe assembly hereof; «ae,gntn 

Fig. 14f is a fragmentary cross-sectional view ofthe marein of a ninth 
alternative embodiment of the assembly hereof; 

Fig. 14g is a fragmentary' cross-sectional view ofthe marein of a tenth 
alternative embodiment ofthe assembly hereof; 

Fig. I4h is a fragmentary cross-sectional view of the margin of a 
eleventh alternative embodiment ofthe assembly hereof; 

«.,.m,tiv i!!f' ' fr^g'^^^'^y cross-sectional viewof the margin of a twelfth 
alternative embodiment ofthe assembly hereof; 

.hvt , ^"^^ ' fr^gn^^^ntary cross-sectional view of the margin of a 

thirteenth alternative embodiment ofthe assembly hereof; 

f - Fig- 14k is a fragmentary cross-sectional view of the margin of a 

fourteenth alternative embodiment ofthe assembly hereof; 

Fig. l^lisafragmentarycross-sectionalviewofthemaiginofafifteenth 
alternative embodiment of the assembly hereof; 

Fig. 14m is a fragmentary cross-sectional view of the margin of a 
sixteenth alternative embodiment ofthe assembly hereof; 

Fig. 1 5 is a front elevational view of a seventeenth embodiment ofthe 
present mvenuon. showing the assembly positioned within a surrounding structural 

member havmganarrowed central portion and showing theouter edge oftheexpansible 
matenal pnor to activation in doned lines; 

Fig. 16 is a venical sectional view taken along line 16-16 of Fig 15 
showing the outer edge ofthe expansible material prior to activation in dotted lines; ' 

Fig. 17 IS a venical sectional view taken along line 17-17 of Fig 15 
showing the outer edge ofthe expansible material prior to activation in dotted lines; ' 

Fig. 1 8 ,s a horizontal sectional view of a eighteenth embodimem ofthe 
present invention having a carrier with two interlocking panels for gripping the 
expansible material around the margin thereof; 

Fig. 1 9 is a horizontal sectional view of a nineteenth embodiment ofthe 
present invention similar to Fig. 1 8 but including a central core of expa^ible material 
between the interiocking panels; 
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Fig. 20 is a horizontal sectional view of a twentieth embodiment of the 
present invention wherein the carrier is provided with a rim having a base in two 
upstanding legs receiving the expansible material therein; 

Fig. 2 lis a horizontal sectional view of a twenty-first embodiment of the 
present invention wherein the carrier is provided with a U-shaped rim receiving the 
expansible material therein; 

Fig. 22 is a horizontal secUonal view of a twenty-second embodiment 
of the present invention wherein the carrier is provided with a V-shaped rim including 
circumferemially intermittently spaced openings on a portion thereof for receiving nibs 
of the reinforcing material therethrough; and 

Fig. 23 is a horizontal sectional view of a twenty-third embodiment of 
the present invemion, wherein the carrier includes a rim having a base wail extending 
perpendicularly to a central panel and an upright leg extending outwardly from the base 
wall to receive therein the expansible material. 

Description of the Preferred Embodiment 

Referring now to the drawings, an automobile body 1 0 is shown in Fig. 
1. Automobile bodies represem one exemplary use of the present invention, but other 
examples of uses include aircraft, domestic appliances, buildings including windows, 
walls and partitions, and marine applications. When used in automoUve applications, 
the baffle and reinforcing assemblies may be used in structural members 14 such as 
pillars 14a. 14b and 14c. rails I4d and Me. and various cross-members. The baffle and 
reinforcement assembly 16 is shown installed within an automobile body within such 
strucniral members 14 in Fig. 1. As used in the drawings, like numbers are used to 
describe like feanires and the use of relative terms such as up. down, forward and 
rearward are used herein as an aid to viewing the drawings and not to the particular 
orientation of the features when installed or in use. 

A first embodiment of the baffle and reinforcing assembly 1 6a is shown 
in greater detail in Figs. 2 through 7. The baffle and reinforcing assembly 1 6a includes 
diermally expansible material 18 for which expands and bonds to the surrounding 
strucniral member 1 2 and is disposed around the perimeter of a carrier 20 as seen in Fig. 
2. One preferred type of thermally expansible material 18 is sold by Sika Corporation 
of Madison Heights, Michigan as Sikabaffle 240 and is described in U.S. Patents No. 
5,266.133 and 5,373,027 to Hanley et al., the disclosures of which are incorporated 
herein by reference. Alternatively, if greater reinforcing properties are desired with less 
expansion, the thennally expansible material 1 8 could be a reinforcing material such as 
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that sold by S.ka Corporation as Sikareinforcer 941. as described in pending patent 
appl,cat.onsenalnun.ber09/186.537,thedisclosureofvvhichisincorpora^^^ 
reference. Other expansible sealing materials capable of sealing and expansion rn^y 
also be used. The thermally expansible material 1 8 may be activated by the e«emal 
application of heat, or be internally activated by an exothermic reacUon. 

The thermally expansible material 1 8 used in the present invention is a 
dry. uunally non-tacky material that develops adhesion upon foaming and expansion 
so that n adheres to the sturounding structural members when activated. Activation 
may be by heating, such as occurs in automobile assembly plants. When subjected to 
a temperature of at least about SOO'F. the them^ally expansible reinforcing material 
should have a percem expansion of at least about 40o/o. preferably at least about 125% 

and morepxeferablyatleastaboutlSOo/o. but less thanabout300% to provide sufficiem 
structural reinforcement and compression strength, wherein the percent expansion (as 
used herem) is defined as: 

100 X {[(the specific gravity of the material 18 before heating) - (the 
specific gravity of the material 1 8 after heaUng)J / (the specific gravity 
of the material 1 8 after heating)}. 

One particularly preferred composition for use as material Igwhichhas 
especially beneficial reinforcing capability is commercialized under the name 
SIKAREINFORCER (Sika Corporation. Madison Heights. Michigan). In more detail, 
the most preferred material 1 8 comprises: from about 20-30% by weight of an styrene- 
butadlene-styrene (SBS) block co-polymer (e.g.. Fina Clear 530®); from about 5.20o/o 
by weight of apolystyrene (e.g.. Fina Crystal 500® and Fina Crystal 535®); fromabout 
30-15«/o by weight of a bisphenol A-based liquid epoxy resin (e.g. Araldite 6010® and 
Epon 71®): from about 0.5-5«/. by weight pigments such as carbon black and zinc 
oxidejftomabout 0.5 to 10% butadiene acrylo-nitrile rubber (Nipol 141 1), fromabout 
1-10/. by weighthydrated amorphous silica (HiSil 233); from about 10-20% by weight 

glass microspheres (ScotchliteS60):fromabou.0.5-5%byweightablowingagentsuch 
as azodicarbonamide (e.g.. Celogen A2 765®. Celogen AZ 754A®. and Celogen AZ 
1 30®): from about 0.05 to 5% N. N. dimethyl phenyl urea (U405)from about 0.3-5% 

bywe.ghtofacuringagemsuchassulfiirordicyandiamide(DDA10).withallpercents 
by weight being based upon the total weight of the material taken as 100% by weight 
A particularly preferred composition of the material 1 8 is 12.94% polystyrene, 23.22% 
SBS block copolymer. ,57% carbon black. 1 .90% butadiene acrylonitrile rubber. 4.28% 

hydratedamorphoussilica.38.07% bisphenolA-basedliquidepoxy resin, 14.75%glass 
microspheres. .46% zinc oxide. 2.85% dicyandiamide, .38% N,N dimethyl phenyl urea. 
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and .57% azodicarbonamide. In certain applications where increased compressive 
strength and reduced foaming and expansion is desired, the foregoing may be adjusted 
such that the polystyrene is reduced to 12.63%. the SBS block copolymer reduced to 
22.59%, and the butadiene acrylonitrile rubber is increased to 2.85%. 

The material 18 can be formed by mixing the SBS block co-polymer 
with a small portion (about l/40th of the total amount) of the bisphenoi A-based liquid 
epoxy resin in a heated mixer until the temperature of the mixer reaches from about 
240-260 T (the temperature of the mixture within the mixer is at least about 1 75 'F) and 
the mixture is substantially homogeneous, at which time the polystyrene is added to the 
mixer and mixing is continued. After the polystyrene is substantially mixed with the 
SBS block co-polymer/epoxy resin mixture, the remainder of the bisphenoi A-based 
epoxy resin is slowly added to the mixer, stopping and starting the mixer as necessary, 
with the ingredients being thoroughly mixed to obtain a substantially homogeneous 
mixture. The desired amount of this mixture is placed in a heated mixer (set at a 
temperature of about 250»F) and mixing is commenced. While mixing, the carbon 
black is added to the mixer and mixing is stopped once a homogeneous mixture is 

obtained within the mixer. Either the silica or glass microspheres is added to the mixer, 
and mixing is resumed and continued until the mixture is homogeneous. This step ii 
then repeated, adding the other of the silica or glass microspheres. 

The temperature of the mixer is then set to a temperature below 1 60'F, 
the blowing agent(s). catalyst(s), and curing agentCs) are added and mixing is resumed 
and continued only until the mixture is homogeneous. The resulting mixture is then 
preferably extruded into strands (at an extruder temperature of 170-180'F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The pellets are then injection 
molded at a temperature of about 180.20O«F using injection molding equipment 
designed to form the desired shape of the pordon to be attached to the carrier 20. 

When a higher acoustic baffling capability and reduced structural 
.reinforcement is desired, the expansible material may be provided as disclosed in either 
U.S. Patent No. 5,373,027 or in co-pending application serial number 09/407,820 and 
commercially manufacnored by Sika Corporation under the name SIKABAFFLE. the 
disclosures of which are incorporated herein by reference. 

Preferably, the material 18 is activated by the external application of 
heat. When used in an automobile body 10, it is an important characteristic of the 
thermally expansible material 1 8 that it have an activation temperanire lower than the 
bake temperature of the body used for baking paint thereon during manufacture. For 
example, it is conventional to employ a bake temperanire of about 350"? (177» Q. 
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amino, brirt. ^f^T' " « P«*l. 

8=™ ro me assembly 16a skown in Figs. 2 ttoough 7 Uk c»m«r tn 

Inching iL^/^ia^Zr. ™ ""^ " """^ ^' 

aiude A. a 7^ "f*' 2" presents mobmse 

angle u, an acute bend 34c where the adjacent portion of the wall 24 

a crease D of ^ ^ .ceo^nodate an acme bend L ^ 

■naipnal nm 30 includes a base wall 3S «,hi,i. ■ t u- . 

J "^ '"""""'"fter activation and is oriented at an oblioueanife 
Ptef^ably pen^endicuto. „taive to the intoio, a... 28. T„e rin. 30 ^ ^l: 
a suppon flange 40 e««,dtog outwardly («.,sve«,y „ axu. d1^"oroft^ 
ZZZlT. ^ -i. 3.. and a, the periphery of ..^^ 2„ * 

.s no, as wrde as the base wall 38 in the axial din»«ion as best seen in Fig f 

interior a,ea28^'d T^"" T"" " " '"''""'"^ ""•^'^ """^ *« 
mtenor area 28 and d,e margmal rim 30 as a clip 44. Advantageously the a«achn»,. 

n^^ 3 presen. i„den. 4. and 48. funded by *e sup^ ^ « 

pl«« perpendicular ,o *e adjacem interior a,.. 28 and the exterior reuuner wall 
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.2 also bemg oriented in a plane substantially perpendicular to the interior area 28 
adjacent a clip insert 54. whereby the retainer 52 abuts the wall 24 when the insert 54 
of the assembly 1 6 is inserted into an opening 54 in the wall 24 as shown in Figs. 4 and 

The expansible material 1 8 is configured for receipt around the marginal 
nm 30 and passage along the indents 46 and 48 to substantially surround the interior 
area 28. leaving the interior area 28 free of expansible material covering. The 
expansible material 18 is molded in place around the marginal rim 30 to provide a 
continuous and umntetrupted band 56 of expansible material 1 8. Thus, the expansible 
matenal 18 is divergem around the support flange 40 adjacent the attachment member 
to present strips 60 and 62 respectively received in the indents 46 and 48 The 
expansible material 18 may be advantageously molded to extend into recess C and 
crease D by Upped portions and 66 respectively which may have a greater thickness 
m an outward direction than adjacent, essentially linear portions of the expansible 
material 18. 

The assembly 16a is positioned in the cavity of tiie stnicniral member 14 
at an angle, and preferably substantially perpendicular, to the longitudinal direction of 
the structural member 14. A gap 68 is presented between die wall 24 and tiie assembly 

I6asubstantiallyallaroundtheperimeter 70 ofthe expansible materiallSexcept where 
extenor retainer 52 abuts the wall 24. so tiiat a rust preventative coating may flow 
around and past tiie assembly 16 afler it is coupled to the wall 24. Afierthebody lOis 
dipped in die rust preventative coating and tiie body 1 0 is painted, die body is placed in 
an oven and baked at a tempeianire of about 350-F. TTic expansible material 18 then' 
expands, preferably at least about 100%. so tiiat tiie assembly 16a is in substantially 
blocking relationship to tiie cavity 26 of tiie structural member 14. filling tiie gap 68 as 
shown m Fig. 7 and bonding to die interior surface 22 of tiie wall 24 of tiie structural 
member.. Fig. 7 shows botii tiie expansible material 18 in its initial, unactivated 
condition 18a, and also its activated and expanded condition 18b which includes tiie 
space occupied by 18a. 

Figs. 8 and 9 illustrate a second embodimem of tiie baffle and 

reinforcementassemblyl6bwitiiitscarrier20baloneshowninFig. 10. Assembly 16b 
IS illustrated as having a carrier 20b including an interior area 28 and attachmem 
member 32 tiie same as tiie assembly 16a. However. Uie marginal rim 72 of assembly 
16b is configured differently as is tiie configuration oftiie expansible material 18. The 
marginal rim 72 is provided as a plurality of circumferentially intermittently spaced tabs 
74 extending from a base wall 76 which substantially surrounds tiie interior area 28 as 
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m assembly I6a. Tl^e tabs 74 each have a first side 78 and an opposite second side 80 
and are centered longitudinally on the base wall 76 and thus are substantially coplanar 
wth interior area 28. The expansible material 1 8b is configured as a band 82 which is 
contmuous and serpentine around the base ^vaIl 76 and woven around and between the 

tabs76, whereby the band 82 abutsaf«t side 78ofone tab 74aand then abutsasecond 
s.de 80 of ^ adjacent tab 74b. Tl^e expansible material may thus pass only along one 

mdent 46 ofthe attachment member 32 and remaincontinuous around the base wall 76 
of the earner 20b. The assembly 16b is inserted and employed the same as assembly 
16a. so that after expansion, the expansible material 18 substantially fills the aap 
between the assembly I6b and the wall 24 of the structural member 14 to block Ae 
cavity longitudinally. 

A third embodiment ofthe baffle and reinforcing assembly 16cisshbwn 
m Figs. 1 1 and 12. with the carrier 20c alone shown in Fig. 13. Again, the earner 20c 
has an mterior area 28 and attachment member 32 substantially the same as assembly 
1 6a, and ,s installed and used in the same mamier. However, the marginal rim 82 
mcludes a base wall 76 which substantially surrounds the interior area 28 with 

castellated alternating tabs 84 extending outwardly away from the interior area28. TTie 
tabs 84 are circumferentially intermittemly spaced around the base wall 76, but rather 
than bemg coplanar with the interior area 28. are provided as from tabs 86 extending 
outwardly from a front edge 88 ofthe base wall and rear tabs 90 extending outwardly 
from a rear edge 92 of the base wall 76 and thus spaced in the longitudinal direction 
along the base wall 76 from the from tabs 86. The expansible material 18 is thus 
provided as a band 94 which is substantially even and continuous along an outer margin 
96 thereof, but is irregular along a from margin 98 and a rear margin 1 00 to provide a 
plurality of alternating recessed notches 102 into which the alternating tabs 84 interfit 
TTie band 94 of expansible material 18 is thus molded into a complemental and 
mterfmmg relaUonship onto the carrier 20c, whereby the expansible material 18c and 
marginal nm 82 cooperate to present combined flat front surface 104 and rear surface 
106.andasmoothandcontinuousoutersurfacel08. As shown in Figs. 11 and 13 one 
ofthe rear tabs 90 receives the exterior retainer 52 for positioning the clip 44. 

Figs. I4a through 14m show alternative configuraUons ofthe baffle and 
reinforcing assembly 1 6 having an interior area 28 and attachment member 32 as shown 
and described in reference to assemblies 16a. lebiand 16c. The expansible material 18 
.s also as described above, and may be routed through or over the insets as described 
with reference to any of the assemblies 16a. l6bor 16c. Fig. 14a shows an assembly 
I6d having a carrier 20d with a marginal rim 1 10 which is an extension ofthe interior 
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area 28 and so does not extend fonvardly or rearwardly fiom the interior area but is 
rather coplanar with the interior area. The marginal rin. 110 receives expansible 
matenal 18 therearound as a U-shaped band 1 12: Fig. 14b shows an assemblv I6e 
having a earner 20e with a T-shaped marginal rim 114 which receives expansible 
matenal 18 therearounH as a band 1 16 having a complemental T-shaped slot 1 18. Fig 
14c shows an assembly 16f having a carrier 20f with a marginal rim 120 extending 

coplanar widi the interior area28withoutabase wall and presenting front and rear sides 
122 and 124. the expansible material 18 being provided as a continuous band 126 
adhesively attached to one of the front or rear sides. 

Fig. 14d shows an assembly 16g having a earner 20g with a marginal rim 
128 including a forwardly extending base wall 130. a support Dange 132. and a 
penpheral bead 134 which does not extend forwardly but includes a rearwardly 
extending lip 136. The expansible material is 18 molded as a continuous band 138 
presenting a modified C-shape having a front leg 140 positioned overtiie base wall 130 
a central bight 142 outwardly of the periphery 134 and a rear leg 144 extendmg 
rearwardly over the support flange 132 and receiving the lip 136 in a groove 146 


therein. 


Fig. Meshowsanassembly 16h having a earner 20h with a marginal rim 
148 including a forwardly extending base wall 150, an outwardly extending support 
flange 152. and a forwardly extending T-shaped post 154 positioned substantially 
parallel and opposed to tiie base wall 150. The expansible material 18 is provided as 

acondnuousbandl56which extends aroundtiie carrier 20g and is provided withabore 
158 in registry witii the post 1 54 which passes through die bore 158 to retain the band 
156 thereon. It is to be understood tiiat typically a plurality of such posts 154 and 
corresponding bores 158 would be dreumferentially spaced around the marginal rim 
148 and band 156. Fig. 14f shows an assembly 16i configured similarly to assembly 
16h. but wherein the carrier 20ihasamarginal rim includingpost 1 54 and openings 160 
and 162 through tiie support flange 152, and die expansible material 18 is molded in a 
continuous band with a hole 164 extending only partway tiierethrough. The assembly 
16i tiius permits expansible material 18. upon activation, to expand tiirough the 
openings 160 and 162 to provide better mechanical attachment to the carrier 20i. 

Fig. 14g shows an assembly 16j wherein die carrier 20j includes a 
marginal rim 166 having a forwardly extending base wall 1 68 and a support flange 170 
with dreumferentially intermittent openings 172 therethrough. The base wall 168 
includcsoneorapluraiity of dreumferentially spaced outwardly extending barbs 174 
for holding a band 176 of expansible material 18 against tiie support flange 170. Fig. 
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forwvdly «Knd«, ta« wall , 78 and an „uu«rf,y 

an ass.n.M„ iffl ,• •, ™ "-''f"P™5*lemalenal20thn«,n. Fig.Hishown 
an assemU)' 161 similar to assembly iHk i»« .„k. • . . 

.... "J^moiy loK, but whetein a stap e 84 s tised as a 

mechanical ftstener which oeneiraiej ihm.,-i. j u 

m.ttri.l """""'""'"""O"?!! and attaches a band 186 of expansible 

matenal 1« to the support flange 187 of marginal tim 188. 

rin, 190 -.K ''!f''''-'*°"'"'^''''''*"''*''''»''""*"20mhasamar.i„al 
nm 190 wtth a b« ™,n„ i^,,^ „ „„„ 194 with a band ,96 of 

«^emb,j, ,6„ wherein the canier 20n has a marginal rim 198 having a forwardly 
extending base w.,1 200 and a pair of outwardly extending legs 202 and 204 dZ^ 

36. Fig^Nm shows an assembly 1 «pwid.. carrier 20p similar to .h« shown in Figs 
b^„ K "° ™" --Hal 18 is of a J* 

subs^na^ly uie ^e as the width of the interior are. 28, .hereby enabling sealing ta 
relatively longitudinally narrow cavities. g^aumgrn 

. .''T"-'*^"*°"'"'>«""''iyl6qwhichisspeci.Ilyconflguted 
ofi,„,oacavi.y212ofas.,.ctu,almemb«14whichisdefmedby,s,JL^^ 

214top,e,^^™,a^„„p^^j,,^^2l8inte,connec,edbyana,rowed.,e.220 
I. « . single assembly 16, be used in such applications to provide 

complete blockage ofthe cavity 212 and impr„v«l reinforcing characteristics wZe 
«™ septate assemblies might present acoustic pathways if. 'upon ac.^^^^ J,^ 
cxp^sibie m«enal ,8. the closure therebetween was incomplete. ITie assembly 16, 

avoids th^c^cembyacairier 20, presendng.tasubstantially planar interior J 
222 co^ectedtoasecondsubstantially planar in.eriora,.a224.TT,ein.eri^^ 

* y may be angularly oriented to one a„«her. Marginal rim 226 is provided around 
each of th« mtenor areas 222 a«i 224 to mclude a base wall 228 having loop 
segme„u230and232 ..dan interconnecting center section 234. A supp«. flanged* 
extends ounvardly from the base wall 228. and in each of the loop sections includes a 

Tom rdf •"'^-'"-i™«4.d,eperiph«a.be«. 
ommed for space considerations in order ,o(i,in.h.min.wed««220, whereby in 

Uiece„.ers^„n2 4..hc marginal rim226issubstanti.l,ycrucifo,minc,oss^L 
TT» camer 20, mcludes an attachment m«nber 32 in a,, fonn of the clip atachmen. 
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previously described. The expansible material 18 is provided as a continuous and 
uninterrupted band 240 which surrounds the carrier 2qq to present a gap 242 between 
the wall 214 of the structural member and the assembly 16q for the reasons described 
above, the gap being closed after activation of the expansible material 18. 

Figs. 18 through 23 iUustrate further alternative embodimente of the 
assembly 16 hereof, each including an attachment member 32 as described above but 
not shown in the illustrated cross-sections. In Fig. 1 8, an assembly 16r includes a two- 
part carrier 20r which provides a central space 243 between a first member 244 and a 
second member 246. Each of the members 244 and 246 are preferably of molded nylon 
as described above and present longitudinally spaced substantially parallel interior walls 
248 and 250. A plurality of prongs 252 extend forwardly from member 244 and pass 
through holes 254 in the other member 246 positioned in registry with and sized to 
receive the prongs 252 therethrough. The carrier 20r includes a marginal rim 260 
outwardly of the prongs 252 and holes 254 defined by support flanges 262 and 264, 
15 whereby a circumferential ly extending continuous band 266 of expansible material 18 

is received between the support flanges 262 and 264 and prevented from movement into 
the central space 243 by prongs 252. After activation, the expansible material moves 
outwardly in a direction to engage and adhere to the walls of the strucniral member 14. 
and is also free to flow into the central space 243 and bond together the members 244 
Q and 246. Fig. 19 illustrates a fimher embodiment of the assembly 16s having a carrier 

20s similar to the earner of assembly 16r. wherein the surrounding band 268 of 
expansible material 18 is T-shaped and the central space 243 is at least parually 

occupied byacentral block 270ofexpansiblemateriall8which. upon activation, flows 
outwardly of the carrier 20r and. bonds the carrier 20r to the surrounding structural 
> member 14. 

Fig. 20 illustratesafiirther assembly 16t, similar to that illustrated in Fig. 
14k. but wherein the carrier 20t has a marginal rim 272 with a base wall 274 extending 
both forwardly and rearwardly of interior area 28 and provided with outwardly 
extending support flanges 276 and 278 which receive a circumscribing, continuous band 
280 of expansible material therebetween. Fig. 21 illustrates an assembly 16u with a 
carrier 20u similar to that shown in Fig. 20. but wherein the marginal rim 282 is of U- 
shaped configuration presenting a pair of outwardly extending support flanges 284 and 
286 with outer edges 288 thereon, the expansible material 18 being provided as a 
continuous band 290 with a central bead 292 received between the support flanges 284 
and 286 and longitudinally divergent head portion 294 overlying the outer edges 288. 
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.h. , • ,^ ^ embodiment of th= assembly 16v. wherein 

U« ^« 20V « configured wiu, a m^ina, nn, 296 being V-shapod in cross section 

■l,ereb«w«n. The flanges 29S a™l 300 have circumferentially intenninemly spaced 
opemngs .04 wherein during molding in place, expansible material 18 flows through 
the oj»nu,gs 304 to provide nibs 30« extending inwardly through the opemngs 304 » 
ntechantc^lyhoM .he wedge 302 in place. Fig. 23 shows an embodiment ofOte 
assemblyl6w wtach,s sinul.,toth«showninFig. Mk, but wherein the base wall 200 
of A. earner 20w has intemunemly sp«;«l holes 308 therethrough, whereby during 
moldrng, . pomon of U,e band 3 10 of «q»nsib|e material 1 8 may flow therethrouth to 
provide a button 3 12 to hold d,e band 3 10 in place prior to activation. 
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Claims: 

1 . A baffle and reinforcement assembly adapted for positioning in 
a cavity within a structural member, said assembly comprising: 

a synthetic resin carrier including an interior area, a marginal rim positioned 
5 outwardly of the interior area and an attachment member integral with 

the interior area and marginal rim adapted for coupling to the structural 
member; and 

a continuous and circumscribing band of thenmally expansible material mounted 
to said marginal rim in surrounding but not overlying relationship to 
10 said interior area. 


2. A baffle and reinforcement assembly as set forth in claim 1, 
wherein the attachment member includes a clip. 

3. A baffle and reinforcement assembly as set forth in claim 2, 
wherein the attachment member includes at least one retainer wall proximate said clip 
and oriented substantially perpendicularly to said interior area, 

4. A baffle and reinforcement assembly as set forth in claim 1, 
wherein said interior area is substantially smooth, planar and imperforate. 

5. A baffle and reinforcement assembly as set forth in claim 2, 
wherein said carrier incl udes first and second members each having interior areas which 
lie in spaced parallel planes. 

6. A baffle and reinforcement assembly as set forth in claim 5, 
wherein the expansible material is positioned intermediate said first and second 
members. 

7. A baffle and reinforcement assembly as set forth in claim 6, 
including a block of expansible material positioned intermediate the interior areas of 
said first and second members. 


8. A baffle and reinforcement assembly as set forth in claim 1, 
wherein said marginal rim is substantially coplanar with said interior area. 
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Wherein said mtginallTrl^rT" " '^'^ ^ 

and receives ^. ^'"^'"''^ '^^"^^ «id interior area 

and receives saad expansible material on the periphery thereof. 

K • '^''^"'""^^t assembly as set forth in claiml 

'° '"'"'""'^•'^'''^il'le serial Wns^rivedWon. 


15 


12- A ""^e ranforceiiKnt assembly aj set fonh ia claim 1 1 
away from said interior area. 


away from said interior area. 

13. 

rsts 

0 a width in cross-section. 

14. 


13. A baffle and reinforcement assembly as set forth in claim n 


asMmbly as set fonh in claim 13 
»*e™„ sa.d marg.,., ri„ i^d-des a periphc^ bead having a vvidth in croj^^ 
»h.ch .s g^ tte c^ss-sectiona, widti, .f said fust suppon flange 

"5- A baffle and reinfcfcement assembly as set fonh in claim n 


wh.r*;n . A / ''^^^ reinforcement assembly as set forth in claim P 

wherem said support flange includes an opening therethrough. 

17. A baffle and reinforcement assembly as set forth in claim P 

mcludingasecond support flangeextendingfromsaidbasewallanddefi^^ 
therebetween, said band of expansible materia, being received in said char^el 
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18. A baffle and reinforcement assembly as set forth in claim 1 7. 
where one of said first and second support flanges is substantially coplanar with said 
mtenor area. 


19. A baffle and reinforcement assembly as set forth in claim 17. 
wherem neither said finrt nor said second support flange is coplanar with said interior 


area. 


20. A baffle and reinforcement assembly as set forth in claim 1 7. 
0 wherem said base wall includes a hole therethrough, and said band of expansible 

matenal mcludes a button extending through said hole opposite said support flanges. 

21. A baffle and reinforcement assembly as set forth in claim 1 1. 
mcludmg a mechanical fastener coupling said band of expansible material to said 

> marginal lim. 

22. A baffle and reinforcemem assembly as set forth in claim 1 1 
wherem said first support flange mcludes a plurality of circumferentially spaced tabs! 

23. A baffle and reinforcement assembly as set forth in claim 22 
wherein said plurality of circumferentially spaced tabs are substantially co-planar witli 
said interior area. 

24. A baffle and reinforcement assembly as set forth in claim 23 
wherein said band of expansible material is woven in a serpentine mamier between' 
alternating ones of said tabs. 

25. A baffle and reinforcement assembly as set forth in claim ->! 
wherein said base wall presents a front edge and a rear edge and wherein said pluralitji 
of circumferentially extending tabs are oriented in alternating substantially parallel 

planes extending in substantially altematingrelationship from saidfrontand rear edges 
and wherem said band of thermally expansible material is molded around said base wall 
to presem alternating recessed notches in registry with and receiving therein said tabs 
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26. A baffle and reinforcement assembly as set forth in claim 1 


whmin e.ch „f ' - «'»forcem«nt assembly as set forth in cirim 26 

wh«em each of s.,d suppon flanges includes a hole tteretough said band of 

exp.ns,bl.m.,eriali„cluding..ibe«.ndi„«to„ghs«dbol.. 

whe^in said c^er "^"^ 

30. A baffle and reinfoniement assembly as set forth in claim 29 
2- ™ nm indues a cent^ 

seco.dm.e„o,a,».saidcen«,„gi„nb.ingsubst«,tiailycrt«ifonnto™dt 

31. A reinforced structural member comprising- 

a having a longitudinal axis, said wall defming a cavity therein; and 
baffle and rcnforcement assembly adapted for positioning >vithin said cavity 

transverse to said longitudinal axis, said assembly comprising- 
a syntheuc resin carrier including an interior area, a marginal rim positioned 

outwardly of the interior area and an attachment member integral with 

the .ntenor area and marginal rim adapted for coupling to the structural 

member; and 

.con,inuous»dci,.™,scribi„gb.„d.fthennally«tpa„siblem«.rirt 

to sa,d marginal rim in sun»unding but not overlying relaUonship to 

said interior area, 

whereuponalteractivationof3aidexpansiblematerial.saidexpansiblematerial 
expands and bonds to said earner and said wall but does not cover said 


carrier. 
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32. A reinforced structural memberas set forth in claim 31, wherein 
the attachment member includes a clip. 

• 

33. A reinforced stmctural memberas set forth in claim 32, wherein 
the attachment member includes at least one retainer wall proximate said clip and 
oriented substantially perpendicularly to said interior area. 

34. A reinforced strucniral member as set forth in claim 3 1 , wherein 
said interior area is substantially smooth, planar and imperforate. 

35. A reinforced structural member as set forth in claim 32, wherein 
said carrier includes first and second members each having interior areas which lie in 
spaced parallel planes. 

36. A reinforced structural member as set forth in claim 35, wdierein 
the expansible material is positioned intermediate said first and second members. 

37. A reinforced structural member as set forth in claim 36, including 
a block of expansible material positioned intermediate the interior areas of said first and 
second members. 

38. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim is substantially coplanar with said interior area. 

39. A reinforced strucniral member as set forth in claim 38, M^erein 
said marginal rim is flat, has a peripheiy and extends from said interior ana and 
receives said expansible material on the periphery thereof. 

40. A reinforced structural memberas set forth in claim 38, wherein 
said marginal rim is flat and extends from said interior area, said marginal rim 
presenting a first side, a second side and a periphery and said expansible material is 
received on only said first side. 

41. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim includes a base wall extending substantially perpendicular to said 
interior area, said expansible material being received thereon. 
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42. Areinforcedstructuralmemberassetforthinclaim41.wherein 
sa.d marginal nm mdudes a fim support flange extending from said base away 
irom said intenor area. 

" ■ '..^ "^^ ^"^"wmlw asset forth in chim 42, wherein 

sa,dfints.pportfIa„g.iss„bs,,^.,„^„^^^,^^^ 

m cross-section. ««a yiuui 


44. Areinforcedstructuralmemberassetforthinclaim43,wherein 
sa.d margmal nm includes a peripheraJ bead having a width in cross-section which is 
greater than the cross-sectionai width of said first support flange. 

45. A reinforced strucniral member as set forth in claim 42. wherein 
blle^r'''^" ^ ' ''"'"'^'"^ "^'''^^^ substantially parallel to said 

. 46. AreinforcedstructuralmerabeTassetforthincIaim42. wherein 
said support flange includes an opening therethrough. 

47. AieinforcedstrucniTalmemberassetforthlnclaim42,includinB 
a second support flange extending from said base wall and defining a channel 
therebetween, said band of expansible material being received in said channel. 

48. A reinforced stnictural member as set forth in claim 47. where 
one of said first and second support flanges is substantially coplanar with said interior 
area. 

49. Areinforcedstnic:u.-a]memoeru.s=i:cr' " •. 
neither said first nor said second support flange is coplanar with said int«ior area! 

50. Areinforcedstnicniralmcmbcrassetforthinclaim47. wherein 
said base wall includes a hole therethrough, and said band of expansible material 
mdudes a burton extending through said hole opposite said support flanges. 

51. Areinforcedstructuraimcmberassetforthinclaim41.induding 
a mechanical fastener coupling said band of expansible material to said marginal rim. 
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52, A reinforced structural member as set forth in claim 4 1 , wherein 
said first support flange includes a plurality of circuraferentially spaced tabs. 

53, A reinforced structural member as set forth in claim 52, wherein 
5 said plurality of circuraferentially spaced tabs are substantially co-planar with said 

interior area. 

54, A reinforced structural member as set forth in claim 53, wherein 
said band of expansible material is woven in a serpentine manner between alternating 

10 ones of said tabs. 


55. A reinforced structural member as set forth in claim 52, wherein 
said base wall presents a front edge and a rear edge and wherein said plurality of 
circumferentially extending tabs are oriented in alternating substantially parallel planes 

15 extending in substantially alternating relationship from said front and rear edges, and 

wherein said band of thermally expansible material is molded around said base wall to 
present alternating recessed notches in registry with and receiving therein said tabs. 

56. A reinforced structural member as set forth in claim 3 1 , wherein 
20 said marginal rim includes two divergent circumferentially extending support flanges 

forming a V-shaped groove for the receipt of said band of expansible material therein. 

57. A reinforced structural member as set forth in claim 56, wherein 
each of said support flanges includes a hole therethrough, said band of expansible 

25 material including a nib extending through said hole. 

58. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim includes two divergent circumferentially extending support flanges 
forming a U shaped groove therebetween for the receipt of s?iid band of f xpansible 

30 material therein. 

59. A reinforced structural member as set forth in claim 3 1 , wherein 
said carrier includes first and second interior areas having a common and 
interconnecting marginal rim. 
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areas said cental • ; ^°"'"''"°'"'^^8«i<»fit« and second intrt^^ 

areas, said centra] region bemg substantiaUy cnicifonn in cxoss-sectioa 
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